The recent measurements by the Berkeley experimentalists 1 of 345 Mev proton-. -proton and 280 Mev neutron..:proton scattering have shovm a remarkable difference in the two types of scatteringo The neutron-proton scattering has a cross section of 36 millibarns and is very strongly peaked at 0 and 180 degrees in the center-of-mass system; the proton~proton scattering has a muqh larger differential cross section at 90 degrees and is nearly isotropic in the angular range 20-160 degrees.
An Drrffiediate qualitative explanation of these differences is to assume that neutron=proton scattering takes place in lowest order.through the exchange of single charged mesons 9 while proton-proton scattering in lowest order occurs only through the exchange of pai:rs of charged mesons. This is equivalent to assuming that protons are coupled directly only to positive mesons.
2 If the calculations of Watson and Lepore 9 3 on the radiative corrections to nuclear forces for pseudoscalar theory 9 are considered in this hypothesis, it is found that not even rough qualitative agreement can be obtained with the experimental resultso We therefore have calculated the neutron=proton and proton-proton scattering to 4th order in the meson nucleon coupling using charged scalar theo~J.
It is found that the only important contributions to the 4th order processes come from the exchange of 2 mesonsD Terms corresponding to the polari~ation of ,, the vacuum by the mesons give negligible contributions. The contribution to N-P scattering in 4th order is very similar to that given by (l)o It is apparent that since these matrix elements depend only on the momentum transfer 9 they can be expressed in a coordinate representation as purely static potentialso It is interesting to observe that the P-P scattering givenby (1) The differential cross section at 180 Mev for the N-P scattering including the 2nd order contributions and for the P-P scattering are giv~n in Figure lo Corrections of order-v2jc2 have been incl'udedo It is apparent that the inclusion of the 4th order N-P scattering tends to reduce the asymmetry of the N-P scattering ) about 90 degrees 9 and that the P-P scattering is much less strongly peaked at 180 degrees than the N=P scatteringo These are in the direction of the effects shown · f2 1 by the experimental measurementso· It is also apparent~ however» that for 2 1T ""? the contributions of the 4th order ter.ms are much too small$ The P-P total cross section is less than 1/10 that for the N-P scattering$
The failure of the scalar theory to give a better qualitative explanation of the experimental observations is due to the smallness of the 4-th order contributions.
It actually appears that the weak coupling approximation can be applied to scal.ar theory with considerable justification$ However, couplings which are strong enough to predict sufficiently large P-P scattering in 4th order would at the same time invalidate the neglect of processes of even higher ordero Inclusion of such processes would tend to remove the asymmetry in the N-P and P-P scattering which exists 
